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Liq. phase epitaxial growth of an epitaxial layer on a GaP cpd. 
semiconductor substrate is discontinued at initial stage of generating 
an abnormal growth restrain portion (AGRP). AGRP is removed by its 
partial dissolving and then the epitaxial growth is re-started. 

A GaP semiconductor susbtrate ( 2 inches dia., 300 microns thick) 
having crystal orientation of 10 mins. inclined to (111) plane is set 
on a quartz holder, dipped in a growth soln. (3.3. wt.% GaP is 
dissolved in Ga). The soln. is heated to 1040 deg.C. then cooled down 
to 930 deg.C. at a rate of 3 deg.C./min. to form a 60 microns thick 
epitaxial growth layer. The layer is partially dissolved off to reduce 
the thickness to 50 microns by raising temp, from 930 deg.C. to 990 
deg.C. at rate of 2 deg.C./min. and held at that temp., then grown to 
80 microns thick by cooling down to 850 deg.C. at a rate of 4 
deg.C./min. under Ar gas. As the result generation of earthworm is 
reduced to about one third of that using conventional methods. 

ADVANTAGE - The method has improved yield and takes less man 
power, since growth of trench shape (earthworm) at surface of the 
epitaxial grown layer is dissolved. (6pp Dwg.No.3/6) 
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ABSTRACT 

PURPOSE: To form multilayer wiring without generating step-cut in an 
extremely fine region by a method wherein, by projecting a charged particle 
beam on the lower layer wiring at the intersecting part of wirings in an 
atmosphere containing gas-state raw material, an insulating film composed 
of material produced from the above raw material is formed, and an upper 
layer wiring is formed on the insulating film. 

CONSTITUTION: On a wiring 2 at least on an intersecting part of the wiring 
2 formed on a substrate 1 and a wiring 6 which is the upper layer of the 
wiring 2, a charged particle beam 8 is projected in an atmosphere 
containing gas-state raw material, thereby forming an insulating film 4 
composed of material produced from the above raw material, and an upper 
layer wiring 5 is formed on the insulating film 4. For example, a 
semiconductor substrate 1 is arranged in a highly vacuumized specimen 
chamber of an electron beam irradiating apparatus, and raw material gas 
like gas-state alkyl naphthalene is introduced into the specimen chamber. 
When the pressure of the raw material gas in the specimen chamber reaches a 
specified value, the electron beam 3 is generated, and the wiring 2 surface 
is scanned by the electron beam 3. Thus an insulating film 4 composed of 
amorphous hydrogen carbide based material is formed so as to cover the 
wiring 2. 
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